Central and peripheral dopaminergic mechanisms in the cardiovascular actions of pergolide in neurogenic hypertensive dogs.
The cardiovascular actions of the dopaminergic ergoline, pergolide were examined in pentobarbital-anesthetized dogs. When administered intravenously (i.v.) to dogs made hypertensive by sino-aortic deafferentation, pergolide produced a sustained reduction in blood pressure, dilatation of the hindlimb vasculature and bradycardia. The antihypertensive action of pergolide in neurogenic hypertensive dogs was converted into a pressor action when it was given to dogs pretreated with i.v. sulpiride or hexamethonium plus atropine. Pergolide caused significant impairment of renal vasoconstriction elicited during stimulation of renal sympathetic nerves but not that caused by exogenous norepinephrine. The inhibitory action of pergolide on renal sympathetic nerve function was antagonized by sulpiride suggesting that pergolide activated presynaptic dopamine receptors. Direct administration of pergolide within the central nervous system via the cisterna magna (i.c.) to normotensive dogs also resulted in hypotension, bradycardia and iliac vasodilatation. The central actions of pergolide were prevented by sulpiride (i.c.) but not by yohimbine (i.c.), which indicates that specific activation of central dopamine receptors was responsible for these actions of pergolide. The antihypertensive, bradycardic and iliac vasodilatory actions of i.v. pergolide in neurogenic hypertensive dogs were significantly attenuated by i.c. sulpiride. It was determined that while this dose of sulpiride antagonized central dopamine receptors, it did not antagonize peripheral presynaptic dopamine receptors. These results suggest that pergolide exerts antihypertensive and bradycardic actions via simultaneous stimulation of dopamine receptors in the brain and on postganglionic sympathetic neurons. While presynaptic dopamine receptor activation contributes to the blood pressure lowering action of pergolide, stimulation of central dopamine receptors appears to be the dominant mechanism by which pergolide elicits the observed antihypertensive and bradycardic effects. Pergolide appears to lower blood pressure by a novel mechanism of action and may offer an additional therapeutic approach for the treatment of hypertension.